E1 is essential for the efficient replication of papilloma-
The ISWI subunit of ACF is also present in the NURF (nucleosome remodeling factor) and CHRAC chromatin a mitotic plasmid stability assay that reflects the replication efficiency of ARS-containing minichromosomes remodeling factors. NURF was identified on the basis of its ability to disrupt the regularity of a periodic nucleo-(Flanagan and Peterson, 1999). These experiments showed that mutations in subunits of the SWI/SNF comsome array in the presence of the GAGA factor (a sequence-specific DNA binding factor), whereas CHRAC plex cause a decrease in the maintenance of plasmids that contain one particular ARS but not three other was identified as a factor that increases the accessibility of restriction enzymes to DNA packaged into chromatin. ARSs that were tested. In addition, the recruitment of a LexA-SWI2 fusion protein was observed to increase the CHRAC was originally reported to contain topoisomerase II as a subunit, but has since been found to be maintenance of an ARS-containing plasmid. These findings indicate that the SWI/SNF complex can, in some devoid of topoisomerase II as well as to contain Acf1 and two smaller (14 and 16 kDa) subunits (Eberharter instances, increase the efficiency of DNA replication. Chromatin Assembly and Chromosome Structure et al., 2001). It is therefore likely to be closely related to ACF. NURF, on the other hand, appears to be distinct Chromatin assembly is a fundamental biological process by which nuclear DNA is packaged into nucleofrom ACF, aside from the common ISWI subunit. The analysis of ISWI in Drosophila revealed that ISWI somes. ACF (ATP-utilizing chromatin assembly and remodeling factor) was identified and purified on the is essential for viability and is localized to both euchromatic and heterochromatic sites in polytene and mitotic basis of its ability to mediate the ATP-dependent assembly of periodic nucleosome arrays, and it consists of chromosomes (Deuring et al., 2000). The localization of ISWI and RNA polymerase II was found to be mostly two subunits: ISWI and a polypeptide termed Acf1 (Ito et al., 1999). The Acf1 subunit functions cooperatively nonoverlapping, and thus, ISWI is present mainly at sites that are not actively transcribed. In addition, mutations with the ISWI subunit for the assembly of chromatin. ACF-mediated chromatin assembly can be carried out in ISWI caused a gross change in the structure of the male X chromosome. In Xenopus, ISWI was found to be with purified recombinant ACF, purified recombinant NAP-1 (a core histone chaperone), purified core hisrequired for the ATP-dependent global remodeling of nuclei (Kikyo et al., 2000) . Thus, these results are consistones, DNA (either linear or circular), and ATP. ACF requires the hydrolysis of ATP for both the deposition tent with a function of ISWI-containing complexes in the establishment and maintenance of chromatin structure. of histones onto DNA as well as the establishment of periodic nucleosome arrays. In addition to its function The RSC (remodel the structure of chromatin) chromatin remodeling complex, which contains the STH1 in the assembly of chromatin, ACF can catalyze the ATPdependent mobilization of nucleosomes, and is thereATPase, has the ability to catalyze the transfer of a In this regard, genetic data will likely provide key intherein), which could be due to defects in chromatin sights. In addition, the purification of the native forms assembly and chromosome structure.
of the proteins will reveal whether or not they are present DNA Repair and Recombination in a multisubunit complex (and the identification of other Chromatin structure is an important component of DNA associated proteins, if they exist, would likely provide repair in eukaryotes (reviewed in Meijer and Smerdon, clues on the functions of the factors). From the mecha-1999). The DNA repair machinery must have access to nistic standpoint, it would be interesting to investigate the DNA lesions in chromatin, and the newly-repaired whether chromatin remodeling factors function by the DNA must also be reassembled into chromatin. A recent same basic mechanism in transcription, replication, rebiochemical study of chromatin structure and nucleotide pair, and recombination, or if different remodeling comexcision repair revealed that ACF is able to facilitate the plexes possess unique activities that specifically faciliexcision of pyrimidine (6-4) pyrimidone photoproducts tate each of the separate processes in the context of in a dinucleosome (Ura et al., 2001). In that study, chrochromatin. Thus, in the future, these efforts should lead matin-mediated repression of nucleotide excision was to the replacement of the somewhat vague activity that only partially relieved by ACF, but it nevertheless apwe currently call "chromatin remodeling" by more spepears that ACF can increase the efficiency of nucleotide cific descriptive terms of the rich and diverse functions excision in chromatin.
of these ATP-driven chromatin-reorganizing factors. Analysis of the SWI2/SNF2-like ATPase, INO80, in
